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Abstract

Introduction

Today, there are several solutions to increase the resistance of plants against harsh environmental
conditions. Optimum and balanced plant nutrition using organic compounds is one of the ways to
increase the resistance of plants against harsh conditions. One of these organic compounds is
humic acid, which can play an important role in the growth and performance of plants and their
resistance to abiotic stresses. Extracts of some plants in the form of seed pretreatment or foliar
spraying are also capable of reducing the negative effects of abiotic stresses. Green tea extract
and coffee extract can be mentioned among these substances. Green tea is a strong antioxidant
with a large number of flavonoids. Another one of the best sources of natural antioxidants is
coffee extract, which can be studied to reduce the effects of stress in plants.

Materials and Methods

In order to investigate humic acid, green tea extract and coffee extract on the quantitative and
qualitative yield of cowpea, an experiment was designed and implemented in 2023 in a
laboratory and private farm in Semnan. The experiment was conducted in a factorial format based
on a randomized complete block design in three replications. The experimental treatments
include seed pre-treatment at five levels (control (no pretreatment), distilled water, humic acid
(750 mg. L™), green tea extract (10% concentration) and coffee extract (10% concentration)) and
foliar application at four levels (control (solution-spraying with distilled water), humic acid (750
mg. L™), green tea extract (10% concentration) and coffee extract (10% concentration)). Seed
pretreatment of seeds with desired concentrations was done for six hours, following the principles
of seed aeration. Foliar application was done at the beginning of flowering.
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Results and Discussion

Seed pre-treatment with humic acid and coffee extract increased the number of seeds in the pod
by 26.34 and 17.95%, respectively, compared to the control. Pretreatment with green tea extract
and distilled water also increased the number of seeds in the pod by 16.72 and 16.88%,
respectively. Seed pre-treatment with humic acid and green tea extract showed an increase of
18.83% and 10.33% of the weight of 100 seeds, respectively. Seed pre-treatment with coffee
extract and distilled water increased the weight of 100 seeds by 8.62 and 8.05%. Seed pre-
treatment of seeds with humic acid, green tea extract, coffee extract and distilled water increased
the percentage of seed protein and the highest increase was related to seed pre-treatment with
humic acid by 3.49% compared to the control. The results showed that seed pre-treatment and
foliar application with humic acid, green tea extract and coffee extract decreased fructose and
glucose and increased sucrose. Foliar application with humic acid could significantly increase the
stem diameter by 12.5% compared to the control. The lowest percentage of seed protein with an
average of 23.60% was recorded in control plants. Pretreatment with humic acid increased the
grain yield by 51.78% compared to the control. Seed pre-treatment with green tea extract,
distilled water and coffee extract increased this trait by 41.26, 11.13 and 11.21%, respectively,
compared to the control. Applying all levels of foliar application increased grain yield in these
conditions. The highest seed yield belonged to the plants that received humic acid as a foliar
spray, which was 20.36% superior to the control. Foliar application with green tea extract and
coffee extract was placed at the second statistical level. When the plants were sprayed with green
tea extract, a 25.8% increase in seed yield was recorded compared to the control.

Conclusion

Seed protein percentage, yield components and grain yield of cowpea increased to a significant
level with the application of humic acid, green tea extract and coffee extract as seed pretreatment
and foliar application. Finally, within the scope of the research, the use of humic acid at the rate
of 750 mg. L™ and green tea at a concentration of 10% is recommended as seed pre-treatment and
foliar application in the field. More research is needed on the recommendation of seed pre-
treatment and foliar application of coffee extract.
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Table 1. Variance analysis of traits measured in cowpea under the influence of seed pre-treatment and foliar application

with humic acid, green tea extract and coffee extract

S.0.v df Stem diameter Stem Total dry matter Fructose Glucose Sucrose
height content content content
Block 2 191 74.04 236.9 112.6 40.86 166.5
Seed pr?:\;eatme”t 4 9.62%* 21.81 3891%* 957.1% 1515.3%* 6183**
Foliar a(po)"‘:a“O” 3 3.71% 8.88 1549** 369%* 583.8%* 1743*
AxB 12 0.11 0.58 86.62* 47.90 488.79 102.5
Error 38 1.16 18.82 39.03 43.44 33.24 449.1
C.V (%) - 10.89 10.09 5.22 6.97 5.73 6.57
-M\guxw)bdgi)@ch»)z)lau.:m%;q*—»*—j—:k-
*and ** are significant at 5% and 1 %, respectively.
\ Joua aelal
Table 1.(Continued)
S.0v df Number of seeds Number of pods 100 -seed weight Seed yield Seed protein content
per pod per plant
Block 2 0.95 56.81 16.12 790.11 8.79
Seed pre- *k *%k K 18390+ *
treatment (A) 4 10.94 47.12 27.3 s 20.98
Foliar 3 5.30* 21.02* 9.54 6779 4.20
application (B)
AxB 12 0.18 0.53 0.80 362.77 0.8
Error 38 1.65 5.93 3.78 353.6 6.24
C.V (%) - 12.91 8.03 8.79 8.74 9.66

.“Q@M)J&j@ch-ﬂ)))‘}&%;4;.%'#%'.6}9:5
* and ** are significant at 5% and 1 %, respectively.
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No-Foliar spray 93.87° 100.53 ¢ 130.39 ¢ 110.00 ¢ 105.95 ¢
Humic acid 103.44 2 128.85* 166.0 136.60 * 127.96*
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